Ligament strain on the iliofemoral, pubofemoral, and ischiofemoral ligaments in cadaver specimens: biomechanical measurement and anatomical observation.
The iliofemoral, pubofemoral, and ischiofemoral ligaments are major structures that stabilize the hip joint. We have sought evidence on which to base more effective hip stretching positions. The purpose of this study was to measure strains on these ligaments and to observe them. Eight fresh/frozen translumbar cadaver specimens were used. Clinically available stretching positions for these ligaments were adopted. Strain on each ligament was measured by a displacement sensor during passive torque to the hip joint. Hip motion was measured using an electromagnetic tracking device. The strained ligaments were captured on clear photographs. Significantly, high strains were imposed on the superior iliofemoral ligament by external rotation of the hip (3.48%); on the inferior iliofemoral ligament by maximal extension and 10° or 20° of external rotation with maximal extension (1.86%, 1.46%, 1.25%); on the pubofemoral ligament by maximal abduction and 10°, 20°, or 30° of external rotation with maximal abduction (3.18%, 3.28%, 3.11%, 2.99%); and on the ischiofemoral ligament by 10° or 20° of abduction with maximal internal rotation (7.11%, 7.83%). Fiber direction in each ligament was clearly identified. Significantly, high strains on hip ligaments corresponded with the anatomical direction of the ligament fibers. Positions were identified for each ligament that imposed maximal increase in strain on it.